Thrombin receptor expression is increased by angiotensin II in cultured and native vascular smooth muscle cells.
The factors involved in restenosis after balloon angioplasty are poorly characterized but the local concentration of the potent mitogens angiotensin II (AII) and thrombin is known to be increased at sites of vascular injury. We investigated the possibility of a synergistic interaction between AII and thrombin by studying the effects of AII on the expression of the thrombin receptor in rat aortic smooth muscle cells (VMSC). Thrombin receptor mRNA expression was studied by Northern blot analysis and RT-PCR using total RNA extracted from VMSC or from endothelium-denuded rat aortae. As a measure of thrombin receptor protein expression, we assessed either the thrombin-stimulated release of 6-keto-prostaglandin F1 alpha from VMSC or the contraction of endothelium-denuded rat aortic rings. The thrombin receptor mRNA was expressed at a low level in both cultured and native VMSC. AII concentration- and time-dependently increased expression of thrombin receptor mRNA in VMSC and augmented the thrombin-induced release of 6-keto-prostaglandin F1 alpha as well as the thrombin induced contraction. Blockade of the angiotensin subtype 1 (AT1) receptor by EXP3174 or D8731 prevented the AII-mediated increase in thrombin receptor expression. The effect of AII on the increase in thrombin receptor mRNA expression was enhanced by the protein kinase C inhibitor Ro 31-8220, but was unaffected by prolonged incubation with phorbol myristate acetate or the tyrosine kinase inhibitors genistein and erbstatin A. These results demonstrate that AII enhances the expression of thrombin receptor in cultured and native VMSC. In cultured cells, this effect is mediated by the activation of the AT1 receptor subtype. This synergistic effect between AII and the thrombin receptor may promote the extensive proliferation of smooth muscle cells in response to vascular injury.